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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **★* s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1]As opposed to each uniform color space component which is the method 
of evaluating image quality of a picture (the following, the 2nd picture) which carried 
out elongation processing after compressing an original image (the following, the 
1st picture), changed said the 1st and 2 picture into a uniform color space 
component, and was this changed, An image evaluation method performing 
amendment corresponding to human being's vision characteristics, and evaluating 
image quality by making a difference value of a value after this amendment into an 
evaluation value. 

[Claim 2]An image evaluation method according to claim 1, wherein said 
amendment is amendment which changes said uniform color space component 
into a spatial frequency component, carries out the multiplication of the 
spatial-frequency-characteristics function of human being's vision to a this changed 
spatial frequency component, and transforms a spatial frequency component after 
this multiplication inversely to a uniform color space component. 
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[Claim 3]An image evaluation method according to claim 1 obtaining said 
evaluation value from a predetermined value which carried out weighting to a 
brightness ingredient and a chromaticity ingredient of said uniform color space, 
respectively. 

[Claim 4]An image evaluation method according to claim 1 obtaining said 
evaluation value from a brightness ingredient of said uniform color space. 
[Claim 5]A picture evaluation device comprising: 

A means which carries out elongation processing after compressing original image 
data. 

1st means to change said original image data into image data on uniform color 
space. 

2nd means to change into image data on uniform color space said image data by 
which elongation processing was carried out. 

3rd means to perform amendment corresponding to human being's vision 
characteristics to an output of said 1st means, A means to output a difference value 
of 4th means to perform amendment corresponding to human being's vision 
characteristics, and an output of said 3rd means and an output of said 4th means, 
to an output of said 2nd means as an evaluation value which evaluates quality of 
said picture by which elongation processing was carried out. 



[Claim 6]A function which carries out elongation processing after compressing 
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original image data, and the 1st conversion function that changes said original 
image data into image data on uniform color space, The 2nd conversion function 
that changes into image data on uniform color space said image data by which 
elongation processing was carried out, The 1st correcting function that performs 
amendment corresponding to human being's vision characteristics to an output of 
said 1st conversion function, The 2nd correcting function that performs amendment 
corresponding to human being's vision characteristics to an output of said 2nd 
conversion function, A recording medium which recorded a program for making a 
computer realize a function which outputs a difference value of an output of said 1st 
correcting function, and an output of said 2nd correcting function as an evaluation 
value which evaluates quality of said picture by which elongation processing was 
carried out and in which computer reading is possible. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the recording medium which 
recorded the image evaluation method, device, and image evaluation program 
which evaluate the picture which carried out elongation processing, after 
compressing an original image. 
[0002] 
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[Description of the Prior Art]Various methods, such as the JPEG method using a 
discrete cosine transform, have been conventionally proposed for the purpose of 
saving of the capacity of the storage with which image data compression art stores 
shortening and data of a transmission time. 

[0003]However, since the size becomes huge, image data and the thing which 
must be memorized even by especially covering the details of pictures, such as a 
medical picture, may have to omit information unavoidably, when coding or 
(compression) decrypting image data (extension). Since the level of omission is 
decided with the bandwidth of a reception device or a transmission route, memory, 
and display resources, it is restricted by the resources of these, and only the data 
needed most may be received in a receiver. 

[0004]Therefore, the picture decrypted with the processing unit turns into a loss 
picture to the original picture (the following, original image) before omitting data in 
many cases, and when such a picture is outputted to the display of a processing 
unit with a display or a printer, imaging quality will deteriorate. 
[0005]There are object (physics) evaluation which measures the degradation factor 
of the imaging quality which the picture itself has from the former as a method of 
evaluating imaging quality, and subjectivity (psychology) evaluation which 
evaluates the feeling which human being senses to imaging quality. 
[0006]Subjectivity evaluation is a valuation method performed by comparing the 
picture for evaluation with an original image, for example. 
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It is the image evaluation by viewing. 

However, in such a valuation method, if testers differ or there is a tester's fatigue, 
there will be a fault from which an inspection result differs and a quantitive and 
stable evaluation result will not be obtained. 

[0007]ln the field of the picture outputted from the hard copy field or the printer, 
various trials which make the above-mentioned subjective evaluation value and a 
mutually related good object evaluation value profitably like have been performed. 
For example, the evaluation system indicated to JP,5-284260,A, After changing 
into colour information picture information including two-dimensional position 
information and optical information, changing the changed two-dimensional 
information into two-dimensional spatial frequency information by frequency 
analysis and one dimension-izing two-dimensional spatial frequency information, 
the amendment corresponding to the spatial frequency characteristics of human 
being's vision is added. 

The noise (a luminosity, color variation) which detects not only concentration 
(brightness) information but the saturation information and hue information which 
are colour information, and is contained in the outputted picture is evaluated. 

[0008]The image evaluation method indicated to JP,7-325922,A, After obtaining 
the shade distribution ingredient of a picture section and changing a shade 
distribution ingredient into spatial frequency information by frequency analysis from 
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the optical information of the picture for [ evaluating ], the amendment 
corresponding to the frequency characteristic of human being's vision is added by 
passing a band-pass filter with the sensitivity characteristic of human being's eyes. 
The sharpness of the edge of the outputted picture is evaluated. 
The sharpness of the edge of a picture is called sharp nature on viewing. 
[0009]On the other hand, the valuation method for the picture captured with the 
scanner or the picture photoed with the digital camera is also proposed. For 
example, the picture evaluation device indicated to JP,9-284429,A, After asking for 
a spatial frequency component from the picture information incorporated with the 
scanner or the digital camera and performing amendment corresponding to 
people's vision characteristics, it is a device by which the exact imaging quality 
which was able to take consistency with subjective evaluation value is evaluated by 
using a value when it changes into uniform color space. 

[0010] However, compression / image data by which elongation processing was 
carried out evaluates "imaging quality on a display in many cases, without 
outputting "processing picture. Because, since the degradation factor of imaging 
quality has the large place undertaken to the characteristic of an output machine 
when a picture is outputted with a printer etc., it is because distinction with 
degradation of the picture by compression/elongation processing stops sticking. 
[0011]Therefore, a method which is indicated by JP,5-284260,A shown above or 

JP,7-325922,A cannot use compression / image data by which elongation 
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processing was carried out for the so-called evaluation of "the characteristic of the 
compression technology of a signal." 

[0012]Although the method indicated to JP,9-284429,A is apparently used for 
compression / evaluation of the imaging quality of image data by which elongation 
processing was carried out, It can be said that the imaging quality of the digital 
image information itself incorporated with the scanner or the digital camera is 
evaluated, and the "characteristic of a picture input device" of a scanner, a digital 
camera, etc. is evaluated in a sense. 
[0013] 

[Problem(s) to be Solved by the lnvention]By the way, in the coding-related 
research-and-development field, the SNR value has been used from the former as 
a method of evaluating the characteristic of compression technology. In SNR, it is 
expressed with the square sum of the difference value of per the stroke matter of 
an original image and a processing picture, and, in the case of a color picture, 
evaluation is performed at a RGB flat surface. SNR is expressed with the following 
formulas. 
[0014] 
[Equation 1] 

SNR= 1 O*log 10 2 5 5 * 2 -.-<D 

2 (AR *2+AG * 2-h A B * 2) 
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[0015]Since SNR is only a square sum of the difference of an original image and a 
processing picture, it can be said to be the index for judging the "fidelity" of the 
processing picture over an original image so that it may be expressed with the 
formula 1. 

[0016]The method of "how a picture can be compressed / elongated efficiently and 
being" a technical problem in a coding-related field of evaluating fidelity like SNR 
for it to be able to fold was common. That is, in these fields, the method which can 
reproduce a picture as faithfully as possible has been investigated, making size of 
the image data after compression as small as possible. 

[0017]The derivation method is comparatively easy, it can carry out easily on a 
computer, and it is also thought that it is one of the reasons SNR has mainly been 
used that a still more quantitive value can be obtained. 

[00 18] However, although SNR becomes an index which judges the right and wrong 
of imaging quality, it is not necessarily reflecting subjectivity correctly. Since it 
differs, how for it to be visible also by a picture with the same SNR according to the 
case where a picture is outputted with a certain output machine, or an observation 
condition should consider the decision criterion which newly reflected the 
characteristic of the output machine in such a case. 

[0019]As long as human being looks at the processed picture, it cannot be said that 
the valuation method with which human being's subjectivity is not reflected is a not 

necessarily outstanding valuation method. 
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[0020]For example, the evaluation system indicated to JP,5-176179,A, When 
evaluating compression/extended image, it is the valuation method which asked for 
spatial frequency spectrum from the picture information of an original image and a 
processing picture, and evaluates imaging quality by comparison of a spectrum and 
in which human being's subjectivity was made to reflect to compression / picture by 
which elongation processing was carried out. That is, it is the method of evaluating 
the degradation factor of imaging quality, and a deterioration degree, by changing 
the optical information of an original image and a processing picture into spatial 
frequency information, taking out the spectrum which has influence on human 
being's vision characteristics from each, and comparing them. 
[0021] However, it is necessary to discern correctly in which portion on spatial 
frequency "the spectrum which has influence on human being's vision 
characteristics" exists by this method. That is, the spatial frequency characteristics 
of human being's vision need to grasp the forms of the spatial frequency 
corresponding to an observation condition, and a spectrum in order to change with 
the view conditions of a picture. 

[0022]As opposed to the picture information of the processing picture by which the 

purpose of this invention was compressed / elongated with the original image, It is 

in providing the image evaluation method, device, and recording medium which 

perform stable and highly precise image evaluation by performing conversion to the 

uniform color space which expressed the perceptual difference of a color 
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quantitatively, amending with the vision characteristics of human being 
corresponding to an observation condition on uniform color space, and calculating 
a difference value. 
[0023] 

[Means for Solving the Problem]ln order to attain said purpose, in the invention 
according to claim 1. As opposed to each uniform color space component which is 
the method of evaluating image quality of a picture (the following, the 2nd picture) 
which carried out elongation processing after compressing an original image (the 
following, the 1st picture), changed said the 1st and 2 picture into a uniform color 
space component, and was this changed, It is characterized by performing 
amendment corresponding to human being's vision characteristics, and evaluating 
image quality by making a difference value of a value after this amendment into an 
evaluation value. 

[0024]ln the invention according to claim 2, said amendment changes said uniform 
color space component into a spatial frequency component, carries out the 
multiplication of the spatial-frequency-characteristics function of human being's 
vision to a this changed spatial frequency component, and is characterized by 
being the amendment which transforms a spatial frequency component after this 
multiplication inversely to a uniform color space component. 
[0025]ln the invention according to claim 3, said evaluation value is characterized 
by obtaining from a predetermined value which carried out weighting to a 
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brightness ingredient and a chromaticity ingredient of said uniform color space, 
respectively. 

[0026]ln the invention according to claim 4, said evaluation value is characterized 
by obtaining from a brightness ingredient of said uniform color space. 
[0027]A means which carries out elongation processing in the invention according 
to claim 5 after compressing original image data, 1st means to change said original 
image data into image data on uniform color space, 2nd means to change into 
image data on uniform color space said image data by which elongation processing 
was carried out, 3rd means to perform amendment corresponding to human 
being's vision characteristics to an output of said 1st means, It is characterized by 
having a means to output a difference value of 4th means to perform amendment 
corresponding to human being's vision characteristics, and an output of said 3rd 
means and an output of said 4th means, as an evaluation value which evaluates 
quality of said picture by which elongation processing was carried out, to an output 
of said 2nd means. 

[0028]A function which carries out elongation processing in the invention according 

to claim 6 after compressing original image data, The 1st conversion function that 

changes said original image data into image data on uniform color space, The 2nd 

conversion function that changes into image data on uniform color space said 

image data by which elongation processing was carried out, The 1st correcting 

function that performs amendment corresponding to human being's vision 
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characteristics to an output of said 1st conversion function, The 2nd correcting 
function that performs amendment corresponding to human being's vision 
characteristics to an output of said 2nd conversion function, It is characterized by 
being the recording medium which recorded a program for making a computer 
realize a function which outputs a difference value of an output of said 1st 
correcting function, and an output of said 2nd correcting function as an evaluation 
value which evaluates quality of said picture by which elongation processing was 
carried out and in which computer reading is possible. 
[0029] 

[Embodiment of the lnvention]Hereafter, one example of this invention is concretely 
described using a drawing. 

<Example 1> In the valuation method of the image quality of 
compression/extended image Example 1 of this invention, It is an example which 
obtains the evaluation value of the good and quantitive imaging quality of human 
being's feeling and correlation using the difference value computed after 
performing weighting so that the picture information of an original image and the 
processing picture compressed / elongated may be changed into uniform color 
space and it may correspond to human being's vision characteristics. 
[0030] Drawing 1 shows the composition of Example 1 of this invention. Drawing 2 
is a processing flow chart of Example 1. First, the period until compression / 
elongated processing picture is acquired using drawing 1 is explained. The 
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compression means 12 performs omission of information, and compression 
processing to the original image 1 1 without degradation stored in the memory etc. 
which are not illustrated (Steps 101 and 102). The compressed image data stream 
is received by the memory measure 13. the display of the processing unit which the 
received compressed image data stream is decrypted by the decoding means 14 
(extension) (Step 103), and the processing picture 15 is created (Step 104), and is 
not illustrated — a preview — or it is displayed. 

[0031 ]At this time, the picture (processing picture) 15 decrypted (extension) is a 
loss picture fundamentally. Since it is decided with the bandwidth of a transmission 
line or a reception device, memory, and display resources, the level of a loss is 
restricted by these resources depending on the case, omits a part of image data, 
and compression / also when being elongated, there is. 

[0032]There are a JPEG system etc. which used the discrete cosine transform as a 
compression method of a picture. JPEG systems are standards of graphical data 
compression. 

[0033]Next, the processing picture 15 acquired at Step 104 and the original image 
18 are changed into the uniform color space which expresses a perceptual 
difference of a color quantitatively by the uniform-color-space conversion methods 
16 and 19 (Step 105). 

[0034]Even if the difference image of a picture changed in this way has a 
"difference" in data, also when not important for human being's eye, for a certain 
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reason, the vision-characteristics compensation means 17 and amendment 
corresponding to [ depend 20 and ] the spatial frequency characteristics of human 
being's vision are performed (Step 106). That is, moreover, a noise where human 
being is not seen will be included by the color difference picture with perceptual 
data drawn in the above-mentioned procedure. Finally color difference is searched 
for by the difference value calculating means 27, and let a difference value be an 
evaluation value of imaging quality (Step 107). 

[0035]Here, in the uniform-color-space conversion methods 16 and 19, how to 
change the picture information of the picture for [ evaluating ] into uniform color 
space is explained as a concrete example. Drawing 3 is an example of composition 
for obtaining the picture information of uniform color space. The original image 18 
and the processing picture 15 compressed / elongated are usually RGB codes 31. 
First, RGB code 31 is changed into XYZ data by the XYZ-data conversion method 
32. XYZ data are the tristimulus values based on the CIE standard illuminant D65 
(a color temperature is D65) and a 2 times view (CIE 1931 standard colorimetric 
system). 

[0036]For example, when image data is a "highly minute XYZ-CIELAB-RAB normal 
standard image (Standard igh recision icture ata)" (common name SHIPP) picture, 
the transformation to the XYZ data to the color temperature D65 is expressed as 
follows. 

[0037]- Defined RGBdata(input data); (R,G,B) 
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[0038] 



[Equation 2] 
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[0039] 
[Equation 3] 



• XY Z 55 data ; 



G 709 *100 
B 709 <10 « 



[0040]however[0041] 



[Equation 4] 



V' = { 1,0991V 0 - 45 -0.099 (0.018^V^L0) 
4.50*V (0.0<V<0.018) 

[3.2410 -1.5374 -0.4956^ 
-0.9692 1.8760 0.0416 
0.0556 -0.2040 1.0570 J 



[0042]Next, XYZ data are changed into uniform color space, such as for example, 
L*a*b* uniform color space, by the uniform-color-space conversion method 33. 
Here, uniform color space is the coordinates which expressed the perceptual 
difference of a color quantitatively. Therefore, it is judged that the color difference 
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searched for using the image data changed on uniform color space is equal to a 
perceptual difference. 

[0043]When changing into L*a*b* uniform color space, a transformation is 
expressed as follows. 

[0044]- L*a*b*data (CIE I976 L*a*b*data); the color space reflecting human being's 
color perception [0045] 
[Equation 5] 

L* = 116f (Y/Y n )l/3-16 (M&) 
a* =5 0 0 {f (X/X n )l/3-f (Y/Y n )l/3} 
b*=2 0 0 <f (Y/Y n )l/3^f (Z/Z n )l/3) 

[0046] However, there are the following correction formulas to a dark color. 

[0047] 

[Equation 6] 

f (X/Xn^X/Xa) 1 ' 3 X/X n > 0. 008856 (W2>V^) 

f (X/X n )=7.787(X/X n ) 1 / 3 +16/116 X/X n S 0. 008856 (UfOfi) 

•••© 

f(X/X n ), f (Z/Zn) %>t^«tC#^^> B 

[0048]ln this way, the image data on uniform color space was obtained. 
[0049]About XYZ data, although various light sources exist besides D65 light 
source, the transformation corresponding to them may be used. They may be used 
for uniform color space although various methods other than the L*a*b* uniform 
color space mentioned as the example, such as Luv uniform color space, are 
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proposed. 

[0050]Next, an example for acquiring a difference value by the difference value 
calculating means 21 is explained. That is, it is changed on uniform color space 
and the original image in which amendment of human being's vision characteristics 
was performed, and the difference image of a processing picture are taken by a 
method which is mentioned later. 

[0051]Difference value deltaL[ of luminosity of a picture element position [i j] ] * [i, j] 
can be expressed as follows. Here, i is a number of the cross direction of a picture 
and j is a number of a height direction of a picture. 
[0052] 
[Equation 7] 

AL [i,j] = L or i g i na i[i > j] -L*qviantized[i,j] m **® 

[0053]ln this way, it can be said that the difference value (color difference) 
calculated from the obtained difference image data is equal to the difference of a 
perceptual color. A color difference formula is expressed as follows, for example. 
[0054] 
[Equation 8] 

= Sij{AL*[i,j]^2+Aa*[i,j]^2+Ab*[i,j]^2} 1/2 
[0055]<Example 2> - using the spatial-frequency-characteristics function of human 
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being's vision as weighting corresponding to the vision characteristics of Example 1 
in Example 2 — the accuracy of an evaluation value is raised. 

[0056]How to obtain the image data corresponding to the spatial frequency of the 
vision of human being of Example 2 is explained below. Drawing 4 shows the 
composition of Example 2. 

[0057]The vision-characteristics compensation means 17 and 20 perform 
amendment corresponding to the spatial frequency characteristics of human 
being's vision, and accuracy of an evaluation value improves by taking color 
difference after that so that it may state below. That is, a processing picture is a 
loss picture even if, and though quantization (omission of data) was performed on 
data, if human being does not notice the degradation, I think that there is no 
degradation of image quality. 

[0058JA visual spatial-frequency-characteristics function is explained. In this 
example, it is considered as a visual spatial-frequency-characteristics function in 
consideration of the different direction characteristic at a formula which modeled a 
neural circuit of the retina. First, a formula of spatial frequency characteristics which 
modeled a neural circuit of the retina can be expressed like the following S (f). 
Drawing 5 is S (f) function. 
[0059] 
[Equation 9] 
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S(f) = 1 . 5*exp(-a2cj2/2)-exp(-2*a26;2) 

ffiU a=2, aj=27if/60, f= ( u 2+v2)l/2 y 
(u, v) ;&r$ffl&2$t [cycle/degree] 



[0060]Next, visual anisotropy is taken into consideration. When seeing the rudder 
pattern which generally inclined 45 degrees compared with the rudder pattern 
vertical [ human being ] and horizontal, spectral luminous efficacy is said to fall to 
an abbreviation half. Visual anisotropy can be expressed like the following O (theta, 
f) using H (f) and G (f). Drawing 6 is H (f) and G (f) function, and drawing 7 is O 
(theta, f) function. 
[0061] 

[Equation 10] 

O (0, f) =H(f ) + G(F)*cos 4 2 0 

H ( f i - 1 rrf . - exp{g -(f - f c)> 

mi; ~exp (P(f-fc)} +1 ■ OU; -exp {0(f-fc)} +1 



f c= 1 1.13 [cycle/degree] , /9 = 8 



[0062]However, the constants fc and beta are values in case observation distance 
is 4 times the height of the picture displayed on the display. Since it depends for 
visual spatial frequency characteristics on observation distance, it fully needs to be 
cautious of such a constant. 

[0063]The spatial frequency characteristics R of the vision which has anisotropy (u, 
v) serve as a product of S (f) and O (theta, f), and are expressed with the following 
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formula. Drawing 8 is R (u f v) function. 
[0064] 

R(u, v) =S (f) *0 (theta, f) ... in order to obtain the image data in consideration of the 
spatial frequency characteristics of ** vision of uniform color space, For example, 
the image data (input data 41 of drawing 4 ) on uniform color space is changed into 
a spatial frequency component by the spatial frequency component conversion 
method 42 using the Fourier transform, and the multiplication of the spatial 
frequency characteristics R of the vision searched for above by the multiplication 
means 43 (u, v) is carried out. 

[0065]Finally, it returns to image data (output data 45 of drawing 4 ) on uniform color 
space by the spatial frequency component inverse transformation means 44. By 
processing image data by such a method, data of not taking into consideration 
change of a color which is not in sight easily "which does not take into 
consideration on data a portion which human being does not notice even if it has 
deteriorated" will be created to an eye of - human being who removes a noise etc. 
of a high frequency component which is not easily visible to - human being's eye. 
[0066]They may be used although various methods are proposed by searching for 
visual spatial frequency characteristics. They may be used for it although various 
methods other than the Fourier transform mentioned as the above-mentioned 
example, such as wavelet transform, are proposed by spatial frequency component 
converting method. 
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[0067]<ExampIe 3> Example 3 is an example which raises accuracy of an 
evaluation value by amending by a suitable constant for each to a brightness 
ingredient and a chromaticity ingredient of a difference value in uniform color space 
which were obtained in Example 1 and Example 2. 

[0068]ln this example, color difference is derived, after amending by a coefficient 
for which it was respectively suitable to three ingredients of uniform color space 
drawn in Example 1, for example, deltaL*, [i, j], deltaa* [i, j], and deltab* [i, j], 
[0069]For human being, since information on brightness ingredient deltaL* [i, j] is 
the most important, accuracy of an evaluation value improves by carrying out 
weighting to each ingredient with a correction factor. An amended color difference 
formula is expressed as follows, using the coefficient epsilon, zeta, and xi. 
[0070] 

[Equation 11] 

[0071]<Example 4> This example is an example which obtains an evaluation value 
more simply, when human being's feeling uses only the most sensitive brightness 
ingredient for evaluation to the brightness ingredient and chromaticity ingredient of 
a difference value in the uniform color space of Example 3. 

[0072]ln Example 4, an evaluation value is derived using brightness ingredient 
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deltaL* [i, j] which is the most important information for human being among three 
ingredients of the uniform color space drawn in Example 1, for example, deltaL*, [i, 
j], deltaa* [i, j], and deltab* [i, j]. It is easily calculable by such a method. 
[0073]An evaluation value is expressed with the following formula. 
[0074] 

[Equation 12] 

mmm = Sij I alUj] I 

[0075]Next, the relation of the evaluation value and subjective evaluation value 
which are acquired by the method of this invention is explained using an example. 
Bride was used for the picture for evaluation out of "the highly minute 
XYZ-CIELAB-RAB normal standard image (Standard High Precision Picture data) 
(common name SHIPP)." Bride is a picture of the woman covered with a veil. 
[0076]The light source used the light source of D65 so that it might correspond to 
the conditions of the color temperature used when changing into XYZ data. 
Observation distance took "4 times" of the length of the lengthwise direction of the 
picture displayed on the display so that it might correspond to conditions when the 
spatial frequency characteristics of human being's vision are drawn. 
[0077] Drawing 9 is a graph showing the correlation of the object evaluation value 
(horizontal axis) drawn by the method of this invention, and the evaluation items 
(vertical axis) of the image quality of the sample picture (the compression ratio was 
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changed) called for as a result of the subjectivity evaluation experiment. 
[0078]A contribution of an object evaluation value obtained by this invention and 
actual subjective evaluation value was 0.933. A graph shows that an evaluation 
value drawn by this invention expresses subjective evaluation value well, so that 
the point inclines and it is located in a line on a straight line of 1 [ -]. Here, a 
contribution is a square of a correlation coefficient. 

[0079]<Example 5> This invention is not limited to the above-mentioned example, 
but software can also realize it. When software realizes this invention, as shown in 
drawing 10 , a computer system which consists of CPU, a memory, a display, a 
hard disk, a keyboard, a CD-ROM drive, a mouse, etc. is prepared. A program etc. 
which realize an image evaluation processing capability and procedure of this 
invention are recorded on a recording medium which CD-ROM etc. can computer 
read. An original image and compression, and a picture by which elongation 
processing was carried out are stored in a hard disk etc. And CPU reads the 
processing capability above-mentioned from a recording medium, and a program 
which realizes procedure, performs evaluation processing of a picture read from a 
hard disk etc., and carries out the display output of the evaluation result to a display 
etc. 
[0080] 

[Effect of the lnvention]As mentioned above, as explained, according to the 
invention of claims 1 and 5 and six statements, the picture information of the picture 
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which are an original image, and compression/extended image to be evaluated is 
changed into uniform color space, Since amendment which furthermore took into 
consideration the spatial frequency characteristics of human being's vision is 
performed and the quality of a picture is evaluated using the difference value after 
amendment, ********** with them can be obtained. [ good feeling and correlation of 
human being, and ] [ highly precise ] 

[0081]Since the amendment according to the spatial frequency characteristics of 
human being's vision is added to the spatial frequency component according to the 
invention according to claim 2, an image evaluation value with them can be 
obtained. [ good feeling and correlation of human being, and ] [ highly precise ] 
[0082]According to the invention according to claim 3, since the difference value 
computed after adding amendment by the suitable constant for each to a 
brightness ingredient and a chromaticity ingredient is made into the evaluation 
value, an image evaluation value with them can be obtained. [ good feeling and 
correlation of human being and ] [ highly precise ] 

[0083]According to the invention according to claim 4, since the difference value 
computed from a brightness ingredient is used as an evaluation value, an image 
evaluation value with the sufficient feeling and correlation of human being can be 
obtained by easy calculation. 
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[Brief Description of the Drawings] 

[Drawing 1] The composition of Example 1 of this invention is shown. 
[Drawing 2] lt is a processing flow chart of Example 1 of this invention. 
[Drawing 3] lt is an example of composition for obtaining the picture information of 
uniform color space. 

[Drawing 4] The composition of Example 2 of this invention is shown. 

[Drawing 5] The function of spatial frequency characteristics when the neural circuit 

of the retina is modeled is shown. 

[Drawing 6] H (f) and G (f) function are shown. 

[Drawing 7] Q (theta, f) function showing visual anisotropy is shown. 

[Drawing 8] A visual spatial-frequency-characteristics function is shown. 

[Drawing 9] The correlation of the object evaluation value obtained by this invention 

and the subjective evaluation value acquired from the experimental result is shown. 

[Drawing 10] The example of composition in case software realizes this invention is 

shown. 

[Description of Notations] 

1 1 Original image 

12 Compression means 

13 Memory measure 

14 Decoding means 

15 The picture for [ evaluating ] (processing picture) 
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16 and 19 Uniform-color-space conversion method 

17 and 20 Vision-characteristics compensation means 

18 The picture for [ evaluating ] (original image) 
21 Difference value calculating means 
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